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VI~TION SmVEYS OF’Tii 3%47-BR~=..
AIE)~X-XIDDER ASSEMBLY .

ll?heod~eT@@emsen and Arthur A. Ftegier

present ~ wa~ oon~cted In eonneotlon with a

the flutter @aaTacterlstlcs of the P-47tail

assembly, The OI?$@MLL ~br$c-oovered rudder designated

by ‘Ia was subsequently replaced by a metal+ overed rudder.
designated by ‘11.~ ~ fln was also somewhat reinforced

and the v$bration results on the combination of thts rein-
.
forced fin and the metal rudder is given under III. Tahia

combination, which $s now in use “(~prll 3943.), proved com-

pletely satlsfaotory froa a vibratton standpoint and has

subsequent~y been tested in flight to a true speed of’ the .

order of 600 milt3sper hour~ @ a matter of record the

vibration survey $s theretore given?

Xn these surveys, note that sous tests were conducted

with the tab llrakrigidly fastened to the center hinge post;

some with the tab free? The rudder was tested suspended

on a low-frequency rubber mounting, thus being in a ‘floathgn

oondition? The fin-rudder unit was tested with the base .

of’the rudder solidly ftxed to a heavy base supportf

.
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In eaoh figure the plus and nhus sign designates oppos$te

phases of the amplitude and’the”size C@ the.sign,.the approx-

i~te amplitude on an arblt~ary but relati’vely.correct soale,

Nodal lines are drawn “insome of the figures. The designation

of each response mode is as”+mial a matter ol?conjecture, The

figures are otherwise”self’-explanatory, It Is hoped these

may serve as a standard of”comparlson for new designs of hlgh-

speed rudder assemblies!

I, Fabric Rudder w$thout

Sketoh C cles
—w

A 33

D
E
F

108
L35
103

.

G Ml
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Flnl “ .
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Tab looked, driver at litit as shown,
Malniy bending - two nodal lines.

Bending plus substantial torsion,
two nodal .ltnes~ “ .

Mainly bending, some torsion present,
three nodal lines,.

Mainly bending, three nodal lines.
Apparently f’ournodal lines present
Drlvur plaocd m shown; mainly bending
plus tip torsion, three nodal lines,

Mainly bunding ylus more of’tho tip
torsion, three modal lines,

H 43 “Muoh torsion present, three (or four)
nodal JlncsW

I 21.17 High-order bending torsion, seven
or eight.nodal.lines~ . “
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11s All-Metal Rudder without Fin:

Sketoh C oles
,.. —~

Remarks

A 47 Tab fast, driver placed as shown;
bending plus tab in phase; two.
nodal llnes,

B 57 Bending plus tab out of phase; two
nodal lines.

c 85 Cowled torsion and bending, two
nodal lines.

D 100 Bending, three nodal lines.
E 1.28 Mainly bending plus tip torsion,

three nodal llnes.
F’ 161 Mainly bending plus slight tip

torsion, four nodal lines.
G 50 Tab free, mainly bending; small tab

movoment out of phase, two nodal
lines.

111. All-Metal Rudder with Reinforced Metal Fin:

Sketch Qcles
— Sei —

Remarks

A 17
0

: 24
D 74

Langley Memorial Aeronautical Laboratory, ‘
National Advisory Committee for Aeronautics,

Langley Field, Va., April 2a, 19430
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I. m FABRIC Rmm No..89R*000 FOR

Weight ................... 47-5 pounds

P-47-J3 ~IRpL~ .

Balance ................... 1 Inch-poupd over balance

Center of gravity......... 4 feet 9*1 inuhem from top
2’feet 6.6 inches from bottom

Maximum dlmenaions... .... 7 feet 3.7 inchoa by 2 feet
3.5 inches

Hinge line about L inches back from lead5ng edge: -

Natural frequencies, suspended in rubber and tab locked
to center hinge post:

Cycles per second - 3 , 48 77,108, 135, 103,121?
?“13s 47”

Rudder similar to this failed in the 8-foot ~gh-speed
tunnel at 46c) miles per hour. Predominant frequency
at failure about 140 cycles per second. ToP part Of
rudder failed, fabric ripped, trailing edge gone. L

%



New Fabric f?uddei - 89 R540c)

.,
Suspended in Rubber ~
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Rudder . 8.9..B 54000
in Rubkr

New .Fabric
%spended

Tab Fcis+
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%# 9,I942
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New Fabric Rudder M 8 .54(NO
Suspended in Rubber ~

Tub tight to cen+ek h;nge. pd. 54+*.-JO., !..9:42
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Ne?_-.F=’br&... RK&: .f3aR..5.4Qo.o_.._
Suspended ~hi..Rubber
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‘New F~bric F?uide-r~=%9 R 5400 ; ‘ ..
3“uspend&d in ~ub.ber ~ ,.
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II. NEW ALL-M&& RUDDER INO..93R54500 FOR P-47-B AIRPLANE

,
Weight ● ********9*19**0m0**ee***9*****

Balance ..........~ ..............i... .

Center of’gravity.. .o...........o...

Maximum dimensions .....................

@ pounds

22 inch-ppunds under
balance

4 feet 1.9 inches from
tOp

3 feet 1.2 inches frmn
bottom

7 ~e:gc~e:nches by 2 feet

Hinge line about 4.5 inches from Leading edge near tip
5.5 inches from leading edge near root

Radius of gyration about hinge line. 7.1 inches .

Natural frequencies, suspended in rubber and tab locked to
center hinge post, driver at light:

47, 57, 85, loos128,161 CYCIOSPer second

Natural frequencies suspended in rubber and tab loose:

50,’

iii



All - Metal Rudder 9,3R5450~

sip, IO, 1942$usp~rtded in Rubber: .
.

“47?-.- Td) Locwd :—

— —
.

?

++

-t

+ +

+

.

+

+

● ☛ 4 i

,,

A

,.

Sh

./
./ .

● .“/..-.s’

V
.
\

.

B

kn-lmmmllml, lIIlm,m,,,n.m,,,,m,,,,,,,,..m-m..-m--,m-m—.-— ——



I

41 -MA Rudder 93R54500
Suspended in l?ubber - Sept. 10, 1942 :

Tab Locked “
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Tab Lo-ose
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111. REINFORCED METAL FIN AND ALL-METAL RUDDER FOR
P-47B AIRPLANE

Fin Data

Part No; 89J55000, 3896
.

Weight.................. 47 pounds
Maximum height.......... 66 inches
Maximum length.......... 49 inches
Maximum thickness....... 5.5 tnches

Rudder Data

Part No. 93R54500, MFG 9-42

Weight ..........*...... . 42 pounds
Maximum height .......... 87 inches
Maximum chord ........... 29 inches

Natural frequencies of assembly
as mounted on stand in sound laboratory:

17, 50, 64, 74

.
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P-47 -B rudder and fin-rudderassembly.

NAT ION4L ADVISORY COMMITTEE FOR AERONAUTICS

LANGLEY ME MOR14L AERONAUTICAL LABORATORY - LANGLEY FIELD. V4,

.
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